. Introduction Dicalcium silicate (Ca2SiO4) and tricalcium silicate (Ca3SiO5) have long been known as hydraulic and refracto ry materials in the cement industry. Since their hydration activity depends on the crystal structure and the grain size, it is of vital importance to take into account both the poly morphic forms and the grain size effect. Recently, novel chemical solgel technologies have been utilized for the preparation of many kinds of ceramic powders, thin films and fibers instead of the traditional solid-state reaction route and coprecipitation route. These chemical sol-gel technolo gies1) involve (1) the sol-gel route based on hydrolysis-con densation of metalalkoxides, (2) the gelation route based on the concentration of aqueous solutions involving metal chelates, often termed the "chelate gel" or "amorphous che late" route and (3) the gel route which involves formation of an organic polymeric network. The third method is classi fied into (i) the in situ polymerization route, which can be termed the "polymerized complex method" and (ii) the sim ple gel method which involves the preparation of a viscous solution system containing metal ions, polymers and a suita ble solvent. This process, which involves no active poly merization, will be simply referred to as the "polymer precursor method" in contrast to the in situ polymerization method. These chemical sol-gel technologies have the potential advantage of both achieving homogeneous mixing of the component cations on an atomic scale and offering a solid powder composed of fine particles. These methods often allow the crystallization of metastable phases at rela tively lower temperatures. Synthesis of metastable phases by a chemical process would also be possible in calcium sili cates to investigate the phase transformations. Several investigations have been carried out on the syn thesis of Ca2SiO4 and Ca3SiO5 via the sol-gel route. In previ ous studies, 2), 3) however, colloidal SiO2 was used as a start ing material of Si ions. A mixture of colloidal particles which coprecipitate and cannot be dispersed as sols should not be classified within the sol-gel route. The colloidal sol-gel method is sometimes termed "a physical gel route" com pared with "a chemical gel route". 4) This is because interpar ticle interactions in fluid sols are dominated by physical forces on surfaces such as van der Waals forces, electrostat ic forces and Brownian motion. Chemical effects are limited generally to surface and hydrogen bonding phenomenon. Thus, it is difficult to achieve homogeneous mixing of the component cations on an atomic scale by a physical gel route. In this study, we have successfully applied, for the first time, a metal-chelate gel route based on gelation of the aqueous solution of citric acid, which is one of the chemical gel routes, for the synthesis of calcium silicate. In addition, we prepared fine particles of Ca2SiO4 by a metal-chelate gel route to confirm the theory of the phase stability of Ca2SiO4 in terms of particle size. Moreover, since no sol-gel route, including a physical gel route, for obtaining Ca3SiO5 has been studied in detail and the phase stability including the particle size effect has not yet been reported, they were car ried out in this study. 
